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Abstract: 

A study of abdominal wound dihiscence was conducted to determine the incidence and to identify 
prognostic factors for associated intra-abdominal infection. Lucas and Smathers comment on the 
study, and Graham responds. 

Full Text: 
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[Headnote] 

DEBRA J. GRAHAM, M.D.,* JEAN T. STEVENSON, M.D.,t CHRISTOPHER R. MCHENRY, M.D.t 
[Headnote] 

Concurrent infection is a risk factor for abdominal wound dehiscence. We reviewed our experience 
with fascial dehiscence to determine the incidence and to identify prognostic factors for associated 
intra-abdominal infection. Over a 7-year period, 107 patients with abdominal wound dehiscence 
were identified. Seventeen were managed nonoperatively, and 90 underwent exploratory 
laparotomy, 43 of whom had no intra-abdominal pathology and 47 of whom had intra-abdominal 
infections. Demographic factors, comorbid diseases, and potential indicators of systemic infection did 
not distinguish patients with intra-abdominal infection from those without. Patients with an 
intra-abdominal infection were more likely to have undergone an emergency operation (74% vs 
48%; P < 0.02), an operation on the colon (55% vs 25%; P < 0.005), or an operation with a higher 
wound classification (P < 0.02). Mortality was higher in patients with intra-abdominal infection than 
in those without (44% vs 20%; P < 0.02). Wound dehiscence after emergent operations, and 
operations with a higher wound classification, especially those involving the colon, should raise 
concern for intra-abdominal infection. Thorough abdominal exploration should be performed at the 
time of dehiscence repair. Before nonoperative management is chosen, intra-abdominal infection 
should be excluded. 

DESPITE ADVANCES IN surgical technique and postoperative care, the incidence of wound dehiscence after 
abdominal surgery has remained relatively constant over many years. Historically, abdominal wound dehiscence 1 
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was a clear indication for operative repair. Several recent reports, however, advocate nonoperative management of 
these patients with observation, dressing changes, and late ventral hernia repair.1-4 

Among the many reported risk factors for wound dehiscence is concurrent infection. In recent years, we have noted 
a seemingly large number of intra-abdominal infections identified during abdominal exploration at the time of 
dehiscence repair. Therefore, we reviewed our experience with abdominal wound dehiscence to determine the 
frequency of concurrent intraabdominal infection, to identify factors that would distinguish patients with abdominal 
wound dehiscence and intra-abdominal infection from those without intra-abdominal infection, and to determine 
what impact potential intra-abdominal infection has on management decisions. 

Methods 

A retrospective review of all patients with wound dehiscence after abdominal surgery occurring between July 1 , 
1987 and June 30, 1994 at MetroHealth Medical Center and the Veterans Affairs Medical Center in Cleveland, Ohio 
was completed. Patients with abdominal wound dehiscence were identified from morbidity and mortality records and 
discharge ICD-9 coding. Dehiscence was defined as disruption of all layers of the abdominal wall. All patients were 
greater than 18 years of age. Urologic and gynecologic procedures were excluded from consideration. 

Medical records were reyiew^ data, medical histqiy t jand.the v piesen 

dehiscence and I postoperative jnfej:to^ the procedure immediately preceding the 

dehiscence was reviewed to determine the procedure performed, whether the operation was emergent or elective, 
the American Society of Anesthesiologists (ASA) classification of physical status, the type of incision used, the 
method of wound closure, and the wound classification. Timing and presentation of the wound dehiscence were 
determined from progress notes. The clinical status of the patient before the diagnosis of dehiscence, including the 
presence of fever, leukocytosis, or wound infection, was determined from progress notes and laboratory reports. 
Finally, management of the wound dehiscence was recorded. For those patients managed nonoperatively, stated 
reasons for not returning to the operating room for wound closure and any studies used to assist in making this 
decision were noted. For those patients managed operatively, findings at operation were recorded. Mortality, defined 
as any death that occurred before discharge from the hospital, was also recorded. 

Collected data were analyzed using the Student's t test for continuous variables and Chi-square or Fisher's exact 
test for noncontinuous variables. A P value of less than 0.05 was considered to be significant. Results 

One hundred seven incidents of abdominal wound dehiscence were identified during the study period. There were 
85 men and 22 women, with a mean age of 58 years. The operative procedures performed before dehiscence are 
listed in Table 1 . Ninety-three per cent of these operations were performed through a midline incision. 

The diagnosis of dehiscence was made between 3 and 23 days postoperatively and occurred most frequently on 
postoperative day 8. In 67 cases (63%), dehiscence was identified after drainage of serosanguinous fluid from the 
wound. Evisceration occurred in 18 (17%). 

■Seventeen patients (16%) were managed nonoperatively. Three were preterminal and died without further 
.intervention. Computed tomography of the abdomen and pelvis was used to exclude intra-abdominal pathology in 6, 
all of whom had fever and/or leukocytosis. The remainder were clinically well and thought to be at low risk for 
,j evisceration. Ninety patients (84%) underwent surgical repair of the abdominal wound. No intra-abdominal 
'i pathology was present in 43 patients (40%), although 7 had necrotizing fasciitis. Intra-abdominal infection was 
^diagnosed in 47 patients (44%), including 32 with an abscess and 15 with an anastomotic disruption. Only those 
patients who were managed operatively were included for further analysis. 

No differences could be identified between patients with or without intra-abdominal infection with respect to 
demographics or comorbid conditions (Table 2). Presentation was similar in both groups. Dehiscence was identified 
on average on postoperative day 7 (range, 3-17) in those without intra-abdominal infection and on postoperative day 
8 (range 3-23) in those with intra-abdominal infection. Patients who were managed nonoperatively tended to 
present later, on average on postoperative day 1 1 (range, 6-21 ; P < 0.01). The most common presentation was that 
of serosanguinous drainage from the wound. Evisceration occurred in 12 patients (28%) without intra-abdominal 
infection and in 6 patients (13%) with intra-abdominal infection (P > 0.05). 

Wound infection was diagnosed before dehiscence in 15 natients without intra-abdominal infection and in 24 
patients with intra-abdominal infection (P > 0.05). Systemic signs of infection did not differ between groups. Average 
maximum temperature in the 24 hours preceding dehiscence was 37.7C in the group without intra-abdominal 
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infection and 38.2oC in the group with intra-abdominal infection (P > 0.05). Likewise, leukocyte counts in the 24 
hours before reoperation were similar in both groups (14,800/mm3 vs 16,000/mm3, P > 0.05). 

Several differences in the nature of the initial operation were identified between patients with abdominal wound 
dehiscence who had intra-abdominal infection and those who did not. Thirty-five of the 47 patients who were found 
to have intra-abdominal infection had undergone an emergency operation, compared with 20 of 43 who did not 
have intra-abdominal infection (P < 0.02). Wound classification of the initial procedure also differed between the 
groups (Table 3). Patients with intra-abdominal infection at the time of dehiscence tended to have a higher wound 
classification for the initial procedure, with 55 per cent having a class III wound, whereas only 26 per cent of patients 
with dehiscence without intra-abdominal infection had a class III wound (P < 0.02). Further examination of the 
procedures performed before dehiscence revealed a greater frequency of operations on the colon (P < 0.004) in 
the group with intra-abdominal infection compared with those without intra-abdominal infection (Table 4). 
Intra-abdominal infection was not seen in patients with abdominal wound dehiscence after vascular procedures (P < 
0.01). No other operative data, including use of preoperative antibiotics, type of incision, length of operation, 
technique of closure, ASA classification, and transfusion or volume requirements, differed significantly between 
patients with intra-abdominal infection and those without intra-abdominal infection. 
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TABLE 
TABLE 2. 

The overall mortality in patients with abdominal wound dehiscence was 35 per cent. However, the mortality in the 
subgroup of patients with intra-abdominal infection was 44%, compared with 20 per cent in the group without 
intra-abdominal infection (P < 0.02). 

Discussion 

The incidence of dehiscence after abdominal surgery is reported to be 0.25 to 3 per cent and has not changed 
substantially over many years. 1 ,5-18 The wide range in the reported incidence is the result of differences in the way 
dehiscence is defined and the types of cases included in the various series. Studies reporting a lower incidence of 
dehiscence tend to include all abdominal operations, such as appendectomy through a right lower quadrant 
incision, hernia repair, and gynecologic procedures, all of which have very low rates of dehiscence. 

Numerous authors have reviewed their experience with large numbers of patients who have undergone abdominal 
operations in an attempt to define the etiology of postoperative wound disruption. Although no single etiologic factor 
can be identified in all cases, a number of factors have been shown to increase the patient's risk for dehiscence. 
Most authors report a higher incidence of dehiscence with midline incisions, with a higher incidence in upper 
compared with lower midline incisions. 13-18 Colon operations8,10,18 and operations for peptic ulcer disease 
13,16-18 have been associated with an increased incidence of dehiscence when compared with other 
intra-abdominal procedures. Some authors report an increased incidence of dehiscence after emergency 
laparotomy. 5,6,10 Mechanical factors have been implicated in dehiscence including abdominal distension 
secondary to ileus or obstruction, coughing, retching, and vomiting. 7,11,13,15-18 Patient-related factors that have 
been associated with an increased incidence of dehiscence include male gender, 6,10-19 increasing age, 5,12,19 
malignancy, 7,10,12,16 malnutrition, 7,11,12,18 Is and other comorbid conditions. Although technical factors are 
frequently cited as contributing to wound dehiscence, the method of abdominal wound closure and the choice of 
suture material have not been shown to affect dehiscence rates. 

The contribution of infection to the development of dehiscence has been debated. Wound infection has been 
reported by many to increase the risk of dehiscence, 5, 8, 11 ,12.15,18,19 whereas others report no association 
between wound infection and wound dehiscence. 3 14 However, in most series that include a "control" group, 
usually consisting of randomly selected patients undergoing similar procedures during the same time period, the 
incidence of wound infection is substantially greater in those patients who develop dehiscence than in those who do 
not.5 11,12,16, 19 The role of remote infection is less clear. Although many series list "infection" as a contributing 
factor, few distinguish wound infection from remote infection, and none provide data to support the conclusion that 
distant infection is a contributing factor. 
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The frequency of intra-abdominal infection reported in series of abdominal wound dehiscence ranges from 9 to 33 
per cent. Harbrecht et al.2 reported a series of 1 13 urgent relaparotomies in which 19 patients underwent 
V relaparotomy for abdominal wound dehiscence. Five of these (26%) were found to have an intra-abdominal 
infection, which the authors described as "presumably causative." In a series published by Greenburg 6 of 32 
patients with evisceration over 5 years, 10 were found to have an intra-abdominal abscess. Knight and Griffen 21 
reported on 1000 consecutive laparotomies using a specific closure technique. Among the complications reported 
were three wound dehiscences, including one in a patient with an anastomotic leak. Schiebel and Creech 22 
reported 23 patients with abdominal wound dehiscence at a single institution over 10 years, 2 of whom were found 
to have intra-abdominal infection at the time the abdominal dehiscence was repaired. One patient had a 
subdiaphragmatic abscess that followed an emergent gastrectomy, and the second had peritonitis after operation 
for a perforated duodenal ulcer. In a retrospective case-control study, Riou et al. 12 identified septicemia, defined by 
positive blood cultures, fever, and leukocytosis, as a risk factor for wound dehiscence. In this series, septicemia 
occurred in 42 per cent of patients with dehiscence compared with only 10 per cent of the controls. In our series, 
intra-abdominal infection was identified in 44 per cent of patients presenting with abdominai wound dehiscence. 
Although this incidence is somewhat higher than that previously reported, differences in the types of procedures 
performed, patient factors, and the focus of the reports may contribute to the discrepancy in infection rates. 
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TABLE 4. 



Impaired wound healing related to remote infection was first reported by Alexis Carrel jnj 924.23 He created 
cutaneous wounds in dogs, arid, after several days of healing, injected turpentine into the dog's flanks to induce 
abscess fbTi^fiorTPr^ healing, , specifoajjy epithelialization and contraction, slowed dramatically 
or halted in the animals with abscesses. Carrel hypothesized the presence of a soluble substance in the serum that 
mediated the effect of the remote inflammatory process on healing of the cutaneous wound.23 More recently, de 
Haan et al.24 studied the effect of infection on wound healing in a rat model .infection, in the form of bacteremia or 
muscle abscess, was found to decrease bursting strength of both gastric and abdominal wounds. Sterile muscle 
abscesses, induced by turpentine injection, were also shown to decrease wound-bursting strength.JDrainage of the 
abscess just after wounding resulted in woundbursting strength equivalent to those of animals without -infection. 
Although the mechanisms whereby wound healing is impaired by remote infection have not been defined, recent 
studies on the healing of colonic anastomoses suggest that sepsis impedes colonic healing by inhibiting collagen 
synthesis at the anastomotic site.25 The specific mediators of this effect on collagen synthesis have not yet been 
identified. A similar process affecting abdominal wounds seems likely. Thus, remote infection appears to have the 
capacity to impair wound healing, and, as a consequence, increase the risk for dehiscence. Other sites of 
postoperative infection are likely to have similar detrimental effects on wound healing, although such infections were 
not considered in this study. 

Because of the high incidence of intra-abdominal infection observed in our patients with abdominal wound 
dehiscence, an analysis of potential factors predictive of concurrent intra-abdominal infection was completed. 
Traditional indicators of systemic infection, such as fever and leukocytosis, did not distinguish patients with 
dehiscence and intraabdominal infection from those without intra-abdominal infection. Factors found to be 
associated with intra-abdominal infection in patients with wound dehiscence included higher wound classification, 
emergency operations, and operations on the colon. 
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Wound classification clearly correlates with the occurrence of wound infection after surgery. The wound infection 
rate for dirty wounds is 38.3 per cent compared with 1 .8 per cent for clean wounds.26 Wound infection was present 
V* in 51 per cent of patients with intra-abdominal infection and 35 per cent of those without intra-abdominal infection, 
and, when stratified by wound class, wound infection rates did not differ between patients with intraabdominal 
infection and those without infection. Although there are no data available correlating intra-abdominal infection with 
wound classification, it is not surprising that patients undergoing procedures with higher wound classes would be 
more likely to have intra-abdominal infection at the time of dehiscence. 

Emergency operation has been associated with both an increased risk of abdominal wound infection27 and 
abdominal wound dehiscence.5 10 Factors that might contribute to the increased risk for infection after emergency 
operations include extensive blood loss and tissue damage that may accompany operations for trauma, gross 
peritoneal contamination, which is often encountered in emergency situations, and the lack of preoperative bowel 
preparation. The marked preponderance of colonic procedures in the group of patients with abdominal wound 
dehiscence and intra-abdominal infection cannot readily be explained. Management of wound dehiscence has 
traditionally consisted of operative repair. Most series include a number of patients who were not operated for 
various reasons, most frequently because of poor medical status. However, several recent reports advocate 
nonoperative management with late ventral hernia repair. 1-4 In practice, nonoperative management seems to be 
relatively frequent in our hospitals, having been used in 16 per cent of cases in this series. A nonoperative approach 
was selected based on the patient's clinical condition; those not expected to survive were managed nonoperatively, 
as were those the surgeon felt to be clinically well and at low risk for evisceration. Although the presence or 
absence of fever or leukocytosis did not distinguish patients with dehiscence and concomitant intra-abdominal 
infection from those without intraabdominal infection, they were frequently cited by clinicians in the decision to obtain 
computed tomography of the abdomen and pelvis to rule out intraabdominal infection when nonoperative 
management was contemplated. 

Mortality for all patients with dehiscence was 35 per cent, consistent with the 15 to 44 per cent mortality reported in 
the literature. 1 1,12,15-18 The high mortality rate accompanying abdominal wound dehiscence is felt by many to 
reflect the poor medical condition of those patients in whom dehiscence often occurs. The presence of concurrent 
intra-abdominal infection had a significant impact on mortality. While mortality among patients with dehiscence 
without intra-abdominal infection was high, at 20 per cent, the presence of concurrent intraabdominal infection 
resulted in a mortality rate of 44 per cent, more than double that seen in patients without intra-abdominal infection. 

Intra-abdominal infection is frequent among patients who present with abdominal wound dehiscence and results in 
a significant increase in mortality. Standard indicators of systemic infection, specifically fever and leukocytosis, do 
not differentiate patients with intra-abdominal infection from those without intraabdominal infection. Intra-abdominal 
infection should be suspected when dehiscence complicates an emergency operation, a colectomy, or a procedure 
with a high wound classification. At the time of operative repair, the abdomen should be thoroughly explored and 
any anastomoses or suture lines carefully inspected. If nonoperative management of the dehiscence is considered, 
evaluation of the abdomen and pelvis using computed tomography is recommended to exclude intra-abdominal 
infection as a contributing factor in the development of abdominal wound dehiscence. 

DISCUSSION 

DR. CHARLES LUCAS (Detroit, Michigan): Dr. Graham and her colleagues have told us about the power of the 
physiologic warfare that occurs at the microscopic level with the polymorphonuclear neutrophils and their allied 
helper cells fighting with bacteria in an engagement which has awful killing. The mutual killing of friend and foe alike 
includes innocent bystanders such as the fibroblasts, which are no longer able to make the elastic or collagen, and 
the other intracellular substances which promote crosslinking and polymerization. More importantly, the warring 
cells release substances such as collagenase and elastase, which destroy the existing structures and melt them 
into oblivion. The effects are global so that the wound dehisces, even though the struggle is taking place far away. 
Dr. Graham reminds us that technical problems with the colon anastomosis will lead to wound disruption, even 
though the wound was technically repaired beautifully. One could presume, therefore, that there are some patients 
with dehiscence and unrecognized intraperitoneal infection, because the friends won the struggle which occurred 
prior to the wound dehiscence. Like in warfare, prevention is the key. Dr. Graham, have you looked at the 
techniques for your colon repairs and have you compared the handsewn versus the stapled anastomosis? Some of 
us "old farts" still use the handsewn anastomosis for doing colon surgery. You talk about highrisk wounds. What 
was the incidence of primary versus secondary intent closure in these wounds? Hopefully, the high-risk wounds 
were all treated by second intent. Were retention sutures used in these patients and did they cause any problems 
with fistulae? When you operate upon patients with necrotizing fasciitis requiring resection, how do you reconstruct? 
I have one disagreement with the manuscript, and it is only a minor disagreement. They emphasize full exploration 
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when they take a patient back with wound dehiscence. One has to be careful that full exploration does not lead to a 
bacteremic shower when an area of abscess can be drained by a lesser technique. 

v 

DR. HOMER M. SMATHERS (Detroit, Michigan): I didn't hear the author comment about the type of incision. Many 
years ago at Receiving Hospital, I reviewed over 400 perforated ulcers and found that 19 per cent of the oblique 
incisions resulted in infection and 19 per cent of the midline incisions resulted in infection. However, there was not 
one dehiscence in the oblique incision, and I think this is a major factor which is overlooked. 

DR. GRAHAM: I will address the last question first. We did look at the type of incision and over 93 per cent of the 
procedures were performed through a midline incision so it is very difficult to compare. In terms of the technique for 
the colon repairs, there were a mix of handsewn and stapled anastomoses, and we didn't look at the association 
with intra-abdominal infection or association with dehiscence. Primary and secondary intent closures were based on 
the findings of the initial procedure and, again, we didn't look at that in relation as to whether or not those wounds 
dehisced. In the patients who were closed with retention sutures, there were no reports of fistulae among those 
patients. Finally, in the patients with necrotizing fasciitis, some were repaired with mesh; most were debrided and 
eventually skin-grafted. 

[Reference] 

REFERENCES 

[Reference] 

1. Muckart JM, Luvuno FM. Abdominal wound disruption. J R Coll Surg 1985;30:47-9. 

2. Mughal MH. Abdominal wound dehiscence in the poor-risk patient: A method of management. Br J 
Clin Pract 1987;41:88990. 

[Reference] 

3. Chendrasekhar A. Bedside placement of polyglycolic acid mesh: A novel treatment of 
uncomplicated abdominal wound dehiscence. W Va Med J 1996;92:136-7. 

4. Krause R. Reintervention in abdominal surgery. World J Surg 1987;11:226-32. 

5. Gislason H, Gronbech JE, Soreide 0. Burst abdomen and incisional hernia after major 
gastrointestinal operations: Comparison of three closure techniques. Eur J Surg 1995; 161: 34954. 

[Reference] 

6. Greenburg AG, Saik RP, Peskin GW. Wound dehiscence: Pathophysiology and prevention. Arch 
Surg 1979;114:143-6. 

7. Haddad V, Macon WL. Abdominal wound dehiscence and evisceration: Contributing factors and 
improved mortality. Am Surg 1980;46:508-13. 

8. Halasz NA. Dehiscence of laparotomy wounds. Am J Surg 1968;116:210-4. 

9. Sanders RJ, DiClementi D. Principles of abdominal wound closure. II. Prevention of wound 
dehiscence. Arch Surg 1977; 112: 1188-91. 

10. Penninckx FM, Poelmans SV, Kerrmans RP, Beckers JP. Abdominal wound dehiscence in 
gastroenterological surgery. Ann Surg 1979;189:345-52. 

11. Guiney ED, Morris PJ, Donaldson GA. Wound dehiscence: A continuing problem in abdominal 
surgery. Arch Surg 1966;92: 47-51. 

[Reference] 

12. Riou JPA, Cohen JR, Johnson H. Factors influencing wound dehiscence. Am J Surg 
1992;163:324-30. 

13. Lehman JA, Cross FS, Partington PF. Prevention of abdominal wound disruption. Surg Gynecol 
Obstet 1968;126: 1235-44. 

14. Kimberly RC, Coxe WS, Koontz AR. Abdominal wound disruption. Trans South Surg Assn 
1962;74:300-3. 15. Tweedie FJ, Long RC. Abdominal wound disruption. Surg Gynecol Obstet 
1954;99:41-7. 

16. Reitamo J, Moller C. Abdominal wound dehiscence. Acta Chir Scand 1972; 138: 170-5. 

17. Hull HC, Hankins JR. Disruption of abdominal wounds. Am Surg 1955;21:223-32. 

18. Joergenson EJ, Smith ET, Postoperative abdominal wound separation and evisceration. Am J 
Surg 1950;79:282-7. 

19. Keill RH, Keitzer WF, Nichols WK, et al. Abdominal wound dehiscence. Arch Surg 
1973;106:573-7. 



6 of 7 



1 1/5/02 8:44 AM 



Document 



http://proquest.umLcom/pqd\veb?lN^ 



20. Harbrecht PJ, Garrison N, Fry DE. Early urgent relaparotomy. Arch Surg 1984;119:369-74. 21. 
Knight CD, Griffen FD. Abdominal wound closure with a continuous monofilament polypropylene 
suture. Arch Surg 1983; 118:1305-8. 

22. Schiebel HM, Creech B. The problem of wound disruption. Am Surg 1953;19:318-25. 

23. Carrel A. Effet d'un abces a distance sur la cicatrisatin d'une plaie aseptique. C R Soc Biol 
1924;90:333-5. 

24. de Haan BB, Ellis H, Wilks M. The role of infection in wound healing. Surg Gynecol Obstet 
1974;138:693-700. 

[Reference] 

25. Ahrendt GM, Tantry US, Barbul A. Intraabdominal sepsis impairs colonic reparative collagen 
synthesis. Am J Surg 1996; 171:102-8. 

26. Cruse PJE, Foord R. A five-year prospective study of 

[Reference] 

23,649 surgical wounds. Arch Surg 1973;107:206-10. 

27. Garibaldi RA, Cushing D, Lerer T. Risk factors for postoperative infection. Am J Med 
1991;91(Suppl 3B):158S-63S. 

[Author note] 

From the *Department of Surgery, Case Western Reserve University, Cleveland Veterans Affairs 
Medical Center, and + MetroHealth Medical Center, Cleveland, Ohio 

[Author note] 

Presented at the Midwest Surgical Association Meeting, Huron, Ohio, August 10-13, 1997. 

Address correspondence and reprint requests to Debra J. Graham, M.D., Surgery 112 (W), Cleveland 

VA Medical Center, 10701 East Boulevard, Cleveland, OH 44106. 



Reproduced with permission of the copyright owner. Further reproduction or distribution is prohibited without permission. 



7 of 7 



11 5 02 8:44 AM 



